POWER IN A LUMP O0'COAL

WORK THAT GAN BE GOT OUT CF A
HANDFUL OF BLACK DIAMONDS,

Knteresting Calenlations Made by Chems
st Pound Lump Wil Accomplish
More han s Hundred Men=FPalls a
Peavy Ventn Onessixth of Mile.

If you raise 330 pounds 100 feet
high in one minute, you have done
38,000 foot-pounds of work in a min-
ute, aud this is ealled one-horse
power. When we hava weight, dis-
tance and time we bave the three ele- |
ments which constitute a measure of
work by which two men or two horses
or two wmachines can be compared,
This hind been done for some time be-
fore men began to realize that there
was a distinet relation between such
units of work and quantities of heat,

Count Rumford first attempted to
measnre this by determining the quan-
tity of heat which was involved in the
boring of a cannon at the arsenal at
Munich, Germany, Other observers
followed him, and finally adopted
what is known as the mechanical
equivalent of heat, namely, 778 [oot-
pounnds,

When the chemist wants to de-
termine the power contained in one
pound of coal, he simply crusles his
coal to a fine powder and takes a
small quantity of it, which he care-
fully weighs, and by chemical means,
burns under water. Having previ-
ously determined the exact weight
and temperature of this water, he
finds its temperature after this qunn-
tity of coal has been burned in it,
and then figures out that if the small
pinch of coal which he burnt adds so
much temperature to the small quan-
tity of water, a pound of the coal will
add a proportionate quantity to a
larger weight of water.

Let us, for the purpose of what
follows, take a pound of what we will
oall average coal, contaning, say,
10,000 heat units, This would be
somewhat smaller in size than & man’s
fist. I\ we could burn this pound of
coal completely and entirely under
water and let all its heat go into the
water, we could raise the temperature
of 625 pounds of water sixteen de-
grees.

Picture to yourself that you have a
bathtub five feet long, two feet wide,
and filled one foot deep with water,
and that this water has a temperature
of sixty-four degrees.” If the pound
of eoal could be completely burned in
that water and all the heat thereby
involved could be imparted to this
body of water, the later would have
become sixteen degrees hotter, i, «.,
it would be a comfortable bath at
eighty degrees Fahrenheit. This
does not seem like very much work,
but it gives a fair measure of the
quantity of heat which slumbers in
the lump of coal,

The 10,000 heat units in this one
pound of coal which we found suffi-

_ cient to warm onr bath, if expended

in mechanical work, would give us
236 horse power, Watt, the father of
the modern steam engine, found that
a strong brewer's horse could, during
eight hours, do work sufficient to
raise 330 pounds 100 feet high in one
minute, and hence he ocalled this
quantity of work performed in this time
one horse power. We must remem-
ber, however, that the horse will not
be raising constantly, for after each
hoist the rope and hooks must be
aguin lowered, so that searce four out
of the eight hours are actually spent
in the active work of hoisting. We
have, therefore, hidden away in this
one pound of coal the full day's work
of a strong Percheron horse,

The snowfall in winter often seri-
ously impoedes travel on city streets,
as well as on railways. This has led
inventors to study out and patent a
number of devices intended to melt
away the snow. The fallacy of this
mode or proceeding becomes apparent
as soon a8 we figure out what a pound
of coal can do in that way, It takes
142 heat units to melt one pound of
ice or snow when this ice or (snow is
already at thirty-two degrees. Ifit is
golder, it will take as many more heat
units as are required first to bring
the snow to this melting temperature,
known as the freezing point, There-
fore, when the snow is just ready to
melt, the heat in the pound of coal is
just sufficient to melt seventy-one
pounds of snow. This is less than
one-third of an ordinary cart load.
But we bave just seen that this pound
of coal carries within it the power of
236 horses, each of which could eas-
ily pull thirty times as much suow, if
Joaded in a wagon, as this one pound
of coal can melt,

Again, the 286 horse power of po-
tential energy which we know to be
glumbering in this pound of coal
would do the work of an express loco-
motive for one-fifth of a minulte, In
other words, it is enough to haul a
train of eight ears, including Puliman
sleeping cars and dining cars, at the
rate of fifty miles an hour one-sixth
of & mile, It is enough to laul a
train at the rata of nine wiles an hour,
including the grip car, the trailer, and
its quotum of moving cable, a distance
of neatly two miles; and it is enough
also to pull an electric motor ear.
loaded with passengers, at the rate of
ten miles an hour, two and one-half
miles,

Let us now compare the power im-
prisoned in this black diamond with
the work of a strong man accustomed
to hard labor. Many observations
show that such a man can do, on an
average, about one-tenth of a horse
power. Allow him eight working
hours, equal to 480 minutes, During
this time he ooccasionally stops for
ghort rests, to change his position, to
pick up another tool, to judge of the
result of his work and to plan for
further procedure, This will easily

consume one-tenth of the time, leaving
432 minutes, which, at one-tenth of a
horse power gives him a total effoct of
43,2 horge power as the vesult of Lis

»

day's labor, This pound of coal con-
tains more than saflicient power to d
in one minute the day's work of five
guch strong men, Or it would take
about 2600 strong men, working stead-
ily side by side, to do jointly as much
woilk in one wminute as nalure bas
locled up for us, ready at our call, in
u single pound of coal.

An exceptionally strong man has
been known to doone-half horse power
of work as his mightiest effort, but in
two and a half minutes’ work at this
rate he exhausts his muscalar force.
Let us suppose 100 such men putting
forth such extreme effort at rope, or
crank or crowbar; as they fall back,
red-faced aud puotfing, to ecatoh their
breaths, we might imagine this little
black lump gaying to them: ‘I can
do as much as your whole company,
and then can stand it for. fully two
minutes longer before I am ex-
hansted!”

In sawing wood, a man may work at
the rate of abont sixty strokes a min-
ute and consider himself a ‘‘top-
sawyer,” and his saw blade may have
progressed five feet a minute, but a
cireular saw, driven by machinery,
may be put through seventy times
that distance and saw seventy times a#
much wood. And yet this one litfle
pound of coal contaius power enough
for 180 such saws,

Scouting in Africa,

Wo know of no higher trial to the
nerves than to ride alone toward some
kopje which may possibly be held by
the enemy, yet such is the daily and
hourly task of scores of our young
goldiers, At a thousond yards from
the hill, yon view it with equanimity,
for although a Mecuser bullet can be
intensely disagreeable at 1000 yards,
a single mounted man can usually ap-
proach to within half that dis-
tance without much risk, But as
you near the hill you ecannot help
feeling that, likely enough, sharp eyes
ave carefully watching your approach
and that their owners are only wait-
ing until they can be reasonably cer-
tain of scoring a good hit—youn being
the target. Nearer and nearer you
draw, either to find that your anxiety
bad been groundless aud that the
kopje is not held—or to be suddenly
greeted with a cloudof dust and small
stones as the spiteful bnllets patter
all round—let us hope withoat harm
—and you turn and ride for your life
amid a shower of shot and with the
information that the kopje is certainly
occupied!—The Gentleman's Maga-
zine,

Slde-Uights on Life,

A cynical woman says that when a
man breaks his heart it is the same as
when a lobster breaksone of his claws
—another sprouts immediately and
grows in its place,

The father of a bright baby can
readily believe that smartness is
hereditary,

It is said that brains will tell, but
sometimes the mere brains a man has
the less he tells,

Never judge a man by the clothes
he wears; judge him by the amount
he owes the tailor,

The more a man has the more he
wants—with the possible exception of
twins,

It's a good thing that man wants
but little here below, for woman wants
the balance,

It sometimes happens that the man
who knows hLis own mind doesn’t know
much after all.

Every time a man invents a good
gcheme some other fellow comes along
and makes a fortune ount of it.

The only thing original abount the
average joke is the sin of stealing ite—
Chicago News,

Burat an Artery Washing His Face,

Because George Fisher, a Lehigh
Valley freight handler, washed his
face rather vigorously a few days ago
hefore breakfast, he came near bleed:
ing to death, Hoe was rubbing the
skin under his left eye, when suddenly
he felt a warm stream running down
his face, and in an instant discovered
that it was blood., The red fluid
spurted out in such volume that Fisher
became alarmed when he founnd him-
self powerless to check the flow, A
carriage was hastily summoned, and
he was rapidly driven to the Fiteh
Hospital, When he arrived there ho
was weak and was fairly drenched
with blood.

The surgeons discovered that he
was suffering from a spontaneous rup-
ture of the infraorbital artery, which
is situated just below the eye., ‘Lhe
ands of the artery were gathered up
aud rejoined, —Buffalo Evening News,

Advice to Snoezers,

Never turn your head when you
sneeze, or you may rupture a blood
vessel in the brain and go off as did
good Mr. Samuel Halper, of Derby.
Most persons do their sneczing al the
dinner table, after vigorously pep-
pering their food, They should pusa
back their chairs when they feel the
emotion coming on and turn their
bodies away with their heads. To
twist the head avound is to compress
cortain muscles, veins and arteries,
I have known two men to die sncez-
mmg. In ancient days il was not un
usual to see healthy eitizens drop
dead in the street in the midst of this
involuntary convalsive action, Hence
HJupiter help me” and “God bless
you,"--Victor 8Bmith, in New York
Press,

Hor Disappointmment,

Tt is the dead of night, Thatis not
another story; understand,

“1With straining ears the woman list«
ens,

She hears her hushand the
honse and walk swiftly through the
parlor,

“Ali, me!" she sighs. ‘“*He las
knocked nothing ovor! The room is
not yet artistically farnished!”

Bhe cries softly to Lerself awhile;
aud then resolves upon tho morrow to
by a few additional loads of bric-a-

onfer

bran aud try anew,—Detroit Journal, '

I Jana

~ POPULAR SCIENCE.

Dirds ean be colored, according to
Dr. Sauermann, an Austrian, by sup-
plying them with food dyed with ani:
line, He obtained pigeons of a beau:
tiful red and others of a fine blue, He
doos not say what the effect of the
aniline is on the health of the birds,
Basic aniline in doses of ten drops ia
a poison, but the aniline dyes being
in an oxydized form have been pro-
nounced harmless, Indeed they are
now widely used in coloring candies
and the likes,

Lead poisoning may be more com-
mon than is supposed, So thinks a
French physician, who was puzzled
by the eolic and constipation of a boy
of twelve until the father appeared
with the same trouble, when 1t was
discovered that the family had been
using kindling wood from a white lead
faotory. A case in a young woman
was traced to the sheet leader wrap-
per of her snuff, Another case showed
typical symptoms, but the course of
the poison could not be detected,

Dr, Grassi, an Austrian physiol-
ogist, declares that the human brain
contains a “‘name centre” cell, the ol-J
fice of which is to retain names, He
mentions a curious confirmation of
his theory. The guard of an Austrian
train was shot in a quarrel, and when
he became conscious was enkirely un-
able to remember the names of per-
sons or things. The surgeon probed
for the bullet, and found it at the
exact spot on the brain’s surface
which Dr, Grassi identifies with the
name cell, When the pressure on the
brain had been relieved the patient
remembered names ns well as he had
done before, and told the name of his
Assailant,

From the study of clouds Professor
F. H, Bigelow, of the United States
Weather Bureau, concludes t“at the
ordinary eyclones which traverse our
country from west to east are not
more than two or three miles in
depth, although their diameter is
many hundreds of miles, In other
worda, their motion does not affect
the upper regions of the atmosphere,
In the case of hurricanes Professor
Bigelow tinds that the depth is greater,
amonnting to as much as five or six
miles, But tho higher currents blow
directly across the cyclonie and anti-
eyelonic areas which produce storms
and fair weather at the surface of the
earth, Some of Professor Bigelow’s
conolusions upset former ideas con-
cerning the circulation of the atmos-
phere.

Professor Holsti,of Helsingfors Uni-
versity, Finland, has been gathering
siatistics of tuberculosis for eight
years, 'The belief used to be that this
disease exhibited itself most fatally
between the ages of fifteen and thirty
years, The figures show, however,
that the mortality rate 18 much the
greater in infancy, during tho firat two
years of life. It is then 2.5 per cent.;
from that age it rapidly falls till at
fifteen it hardly exists; and it then
gradually rises again, Males are more
susceptible than females. The fact
that the disease is several times more
fatal during the first two years of life,
or the time when children are fod ex.
clusively on milk, is taken to suggest
that ¢he cow’s milk may be the chief
source of infestion, The history of
Japan, which is a cowless country,
favors this view in a measure,

The Balloon in War,

The position that a balloon must oe-
supy to insure the complete safety of
its staff Lhas been quite acourately de-
termined by experiments, It is evi-
dent that there are two factors—eleva:
tion and distance. Inroundnumbers
it may be said that a balloon 13 abso-
lutely safe at a distance of four miles
and at a height of 2000 feet. With
every mile that the balloon is brought
nearer to the enemy’s batteries it is
necesgary to materially increase the
height of the balloon. English artil-
lerists fived without effect twelve
rounds of shrapnel at a balloon dis-
tant about 3000 yards and at a height
constantly varying from 1200 to 1500
feet. Under wind conditions favor-
ble to the guu, it required sixteen
rounds of shrapnel to hit a balloon
distant 3500 yards and at an elevation
of 1700 feet. The Germans practised
with shrapnel at Cammensdorf on two
balloons distant three miles; the ficst,
at an elevation of 300 feet, fell pierced
in some twenty-five places after ten
ghots, but the second balloon, at an
elevation of 500 feet, was disabled
only after twenty discharges, French
experiments at Poitiers prove that
neither artillery nor mitrailleuse fire
can affect a balloon at a moderate ele-
vation and distant more than 5500
metres (three and one-third miles).
Even at distances of one or two miles
it requires considerable time and
effort to get the range of a balloon,
which should befrequently raised and
lowered and changed from place to
place wnen within easy range,—Gen-
eral Greely, in Harper's Magazine for

Biggeat Mateht Factory,

The Valean Match Factory, at Tida-
holm, Bweden, employs over 1200
men, and manufactures daily 900,000
boxes of matches. The yearly out-
put requires 600,000 enbie feet of
wood, 250,000 pounds of paper and
40,000 pounds of rye flour for pasting |
the boxes, Three hundred of the |
most complete and ingenious pieces
of machinery, all of Swedish inven.
tion, are used in this factory.

An Ensy Explanation,

This adventure with the Micmae
Indians reminds me of a friend who
once bought some baskets from one at
Cape Breton. On his return to Eng-
land the baskets weresold at a bazasr,
and he heard the fair vendor deseribe
them as being made by the “*Nicknack
Indians, so called from their skill in

the manufacture of basket ware,”

RELIABL

E DAIRYMEN.

DIRECTORY OF LEGITIMMATE DEALERS.

I'he following dairymen are known to the Editor of the CITIZEN as reliable producers, who own their

' of cattle and deliver their own product, There are no milk Hucksters in

BENNING FARM DAIRY,

J. P, REILLY, Proprietor.
Benning, « - D, C.
Eetablished 1802, Pure milk right from tiyg
farm served in sealed ja

s twice & da)
fustomers are invited to inspect m au:‘
8t tholr pleasure, e d

HILLOCK DAIRY,

JOHN BERGLING, A «  Proprietoy
Mt. Olivet Road, D). C.

Established 1804, Pure milk'served to my
customers fresh from the dalry every
morning,

Chevy Chase Farm Dairy,
GEO, A, WISE, Proprietor,
Chevy Chase, Maryland,

Established 1881, 1 try to serve the very
best quality of milk it is possible for a man
fo produce. My herd and dalry farm are
spen to luspection at all times,
——— - gty il i T

AGER’S FARM DAIRY,
). B, AGER, . . .

Proprietor.
Hyattsville, Maryland.

Established 1870, I have a herd of tnirty-
ave ocattle—mostly Jersey's—and dellver
whole milk fresh from the farm every
morning.

GRAND VIEW DAIRY,
JOHN 5. ORRISON, Proprietor,
Takoma Park, D. C,
VR, B sy s )

fay, s M lace will always bear in-
spection, . ¥ -

RUPPERT FARI1 DAIRY,
J. O'KEEFE, Proprietor,
Brightwood Avenue, -

Dl c'

Established 184, I own my own herd of
cattle and make two deliveries a day,
My dairy p)ant and milk wll{.l'lnn
bear Inspection.

BRIGHTWOOD DAIRY,

MRS, €. ROBINSON, . - Proprietor,
Brightwood, D. C.

FEstablished 188, We dellver morning's
milk only every morning.

PPTOur night's 18 all +80ld to
dealers,

GRANBY FARM DAIRY,

BARRETT BROS,, Proprietors.

Bunker Hill Road, = [Maryland.
' (P, 0. Brookland, D.C.)

Pure milk and cream, delivered to any
part of theolty. Promgt delivery.
& catisfaction guaranteed.

GUDE’S DAIRY,

ALEX, GUDB, . - Proprijetor.

Hyattsville, Maryland.
Establighed 1884, Pure mlilk delivered
fresh from the farm every morning.

My dairy and herd will always bear
inspection, 4 4

OAK GROVE DAIRY,
D. McCARTHY, - - Proprietor,
Bladensburg Road, D. C.
oS 5, Tt ol o

¥ Two dellveries a day contemplated
oon,

St. John’s Park Dairy,
‘Mary Harriet Hatcher, Prop.

Brookland, D. C.
Established 180, Pure milk doll

ren

our place at all t

mes,
Milk for children a speclalty.

CHEVY CHASE DAIRY,

H. G, CARROLL, Proprietor.

Chevy Chase, « « [laryland.

Established 1807. Fresh milk direct from
the farm served to customers every morning,
ﬁ?‘%amluauon of my premises lnvited al

08,

Woodside Farm Dairy.
JO“N "()RRIGAX, . l'l‘n'rrnllur,
3601 O Street N. W.
Dstoblished in 1865, Pure Durlinm
and Alderney milk from Woodside Furn
Dairy, on the Ridge Road. T'wo deiive

ories daily. Prompt service,

CEDAR GLEN DAIRY,
P. H. HORN, . . -
Benning, D. G

¥ Etablished 1509, Milk dellvered twlice

& day in Washi-gton,
Spheclal attentiou pald to milk for babies.

Proprictos

SN

o

x g

every mommff tWe Invite an inspection of

o~

Sligo Mill Road Dairy,

ISAIAH KREGLO, Proprietor,

Woodburn, - - D. C,
(P. 0. Address, Mb, Pleasant, D, C.

BEstablished 1896, I serve pure milk right
atraight from the farm every morning. An
{nspection of my methods and dairy solicited,

JERSEY DAIRY,

D. ALLMAN, Jr.,, . ’ Proprietor.
2111 Benning Road.

Established in 1863. The present proprietor

fwas born and bhrought up in the business.

a herd of 27 Jersey cattle, Two de-
{}v‘:ﬂu a day throughou! t_.be clvy.

“Crystal Spring Dairy,

Propriet§

HUGH eMAHON, . -
Srightwood, D. C,

Bstablished 1888, I have Jersey cows only
and serve the very best milk [ can produce,
It you want to see & fine herd of cattle
come and see mine,

|

this list.

CHILLUM FARM DAIRY;,

WM. McKAY, Proprietor,
Woodburn, (Terra Cotta', D. C,
Established 1880. I serve pure milk right

from the farm every morhing.

71 think the best I8 nove too good tor
my customers. .

Douglas Place Farm Dairy

EDW, NARKHAM, Proprietor,
Douglas Place, Benning Road, D.C.

Established 1805, I spare nelther pains
nor expense In trying to produce milk thad

{;‘ﬁ)g‘gh}n{n quality, Plant always open %0
TERRELL'S DAIRY.

L, TERRELY, - - Propristen

Arlington, Virginia,

Established 1801, 1 serve milk stralghd
trom the farm every morning. Mymilk wil
stand the test every time,

Glen Ellen Farm Dairy,
QEO, T, KNOTT, «  Propristan

Conduit Road, D. C.

Established 1880, Milk from my dairy i
guaranteed to be both clean and pure.
¥ 1 always soliclt the closest luapection,

GREEN HILL DAIRY,

W. B. WILLIAMS, - - Proprieter,

Riggs Farm, Maryland.
(P. O, Address, Ohillum. Md,)

Established 1808, I serve pure milk straight
from the old established Rigge Farm every
morning, Come out and iuspeet the place

at any time,

PAYNE'S FARM DAIR—Y-;

M. J. PAYNE, Proprietor.

Bladensburg, - Maryland,

Established 1806, It 18 my alm to sery
my customers with the very best quulle;

of milk. 11 ;
ALy &1 luvite an inspection at any

PALISADES DAIRY,
W. L. MALONE, - - Proprietor,
[Conduit Road, Id C.
Established 1802, Pure milk and cream

served in any part of the ¢ty every morne
ing. All orders by maill m
attended to, v prempily

HOYLE’S FARM DAIRY,

MRS, A. J. HOYLE, Rroprietor,
Congress Helghts, - D. C.

Established 180§ Wo gerve first-clase milk
all bottled on the farm. Dalry always open
to inepectione

Buena Vista Dairy,
0, A. LANDON, - . Proprietor
Sultland Road, near Suitland, Md.
wl??n”x;)r’t';nmuz ‘n olrsz‘rlu.l,}o “a'ﬂa ot'l‘ ulw:r rgxl;?;'

pure milk that will always bLear in-
spection,

SUITLAND DAIRY,

E. L. HILL, - - - Proprietor,
Suitland, Maryland.

Established 1808, Pure milk straight from
the farm delivered every morning.

Milk for Bables and Children a specialty.

WORKING
MEN.....

cannot afford to lose any time.
Sick or well, they have to go to
work early in the morning and
often get home late. The loss of
a single day means a thinner en-
velope on pay day and perhaps
extra family privation. The con.-
finement and bad ventilation of

the workroom,

together

with

the cold dinners many of them
are obliged to cat, have a bad ef-
fect on the physical system and

lead on to ill health.

Ripans Tabules arc just what

working men need.

They keep

the stomach in good condition
and help digest the food; they
keep the bowels open, and the

liver active, No man is too poor
to use them, for ten of the Tabules (enough to last several
days) cost only five cents at any drug store,

“'A.':'r!cn ~A enso of bad, l:mlt'll that Rll‘l“l\'.‘!ﬂ wi
the word RIIHAN*

RIPANS, 10 for § conts, may be had at )

g:ompln will bo mailed to any :ddma- tu:a ;o':a’u?m‘ abded

Oue gives relief, Note

o Now York,

Il not heaafit, They hanlsh paln and 1
3 } i prolnm Hfe,
8 on lho_l_ pankngul and .ru ept l;m substitute,
on _mamples and one thousand testis
forwarded to the Ripans Chemical Co,, No. 10 Spruce
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